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m m m 

[0001] Rhodococcus(dK=Jy^)JR^JR-t"SIR^^(J^T. Rhodococcus 

[0002] RhodococcusM^ft, ~bV&m<oiW\zm&1rzm£&&M1'Z>Z-k J $>T$;fr 

h>ttftmizmn1rZ&m&&^Z^k&%at>tlXV^o Rhodococcus 
erythropoliste. #^*"CSV ^T^S&b^ttMycm&ttttZb&tobtlXV ^ 
o ^<D£?tM&.V0RXfmmn. a-TS.Sfrbl'KfcmLX. %£R£&0-7$STA' 

RhodococcusjRig^*5v>-c > ^m^mm^m^m^ n tbtirzm^-^?* 
—m<Dmm&&m*hM&&tix£it 0 i^ui^ Rhodococcusjsnsr^i: 

<Dfflm*.MtlX\/^<D&m.V<XhZ>o RhodococcusJR^^ 
V ^X^^Vfr JL m^fltcW^^O n . Rhodococcus sp. H13-At*(##fF^C 
tfclh Rhodococcus rhodochrous ATCC4276^(#f[ 1 ;£:ifc2h Rhodococc 
us rhodochrous ATCC4001^(#f£;£$fc3)&U ? Rhodococcus erythropoli 
s IFO12320tfc mnXW<4) t£Zm*iZl,it*1rg1& \ 
[0003] #fp^cmi : ®^^WO01/73100^^^1^5/h 
#f^j&2:#H¥4-148685^&38 
#fF^C^3 : # W¥4-330287-^$R 
#fF^4:^^^9-28379^# 
Wr^tflte : @|B^BHWO02/070714-^:^V'y h 
##fF^Ci^l:J. Bacteriol. , 170, 638, 1988 
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[0004] JilE^i^^RhodococcusJIIB^^X^W^Jffi-etS^SrWa, 

[0005] T^y^h^^rMTC^ti^rWi-^Rhodococcus erythropolis^V^T, 11 

[0006] iuia:/^;^K^#k;ix;h^ ^ 

[0007] it. RhodococcusJS^&U^JMOV vf ft^&l ^Tt^^RTtg^^b 

[0009] ^SJ#e>«> RhodococcusM^J:^^^^— i^U^fl^CD^^Y^mM^ 

[ooio] ^Bj#e>{*. iwb^^kk:, ^^rtT'is^Rrtg^ 

[0011] -f/j;fo*>, ^mm^Xtli^ ^TO(l)-(39) ^|E*c<DDNA$r,K\ DNA N 
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CD ib^j#-^35, mmmm6Rxfmm&^37\zmifc<D&mmmfrbti:z>m£y 

(2) iB?y#-i§-35, m^m^36Rxim^m^37Kmm.<D^mm^ib^mx^ 

:/5^KXfi^-g&T*fc5DNA^K- 0 

(3) Umm^l, IE^iJ#^-4. 1S^J#^-14. IB^J#-^17^.tJ?ia^J#-^22^iE«c 

(4) mvm%-i. sb^ij#^-4, sb^ij#-^i4, %&pm j %-i7Amwm^22izmm 

^^IB?U^^^5PJ;t)iS«ti^^^<^lo(D^ia?iJ^^-t-§DNA^M 

(5) m^m^i, sb^j#^-i4, mm^^Rmmm^zKmm 

(6) mmm^76KmM<Dmmmm&m-rz>DNAm)i 0 

(7) mm^76icmm<Dmmim^'r^^-^-mm^^t^wmt 

(8) IB^iJ#^-l, IB?iJ#-5§4, SB^iJ#-^14, IB^J#-^17S:^ia^J#-^22^|e« 

<D^gB^j^>^^spj:«9iifms^>^< ^ iKDi&mmm*#ir%T>NAmmm 
m?>'*?m<D^—}?mmfr£^ m^m^ss, ia^j#^36&uwy#^-37{;iie 

^t%&mtir%77^h*X\tt<D—1®X»hZ>DNAmK 0 

(9) (l)-(8)OV^-r^-^fa*O^^KX«DNAif^S:^•U ^iJPS^^Kfr 
IfP'fi^C^BamHI : 2, EcoRI : 2. Kpnl : 1 . PvuII : 1 . SacI : l&t^Smal : 
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do) mpm-%73izmm<DMmmm&mirz7?^K 

(11) Rhodococcus«^& teX~&%^b%<&mtir% (1) - (10) (DV>-f tl^CfE 

(12) @a^ij#^-7o, m?m^7iRTfmmm^72icmm<Di&mmfrbte%m£ 

(13) BB3«-^70, IB^J#^-71^U?IS^J#-^72^fB«(D^ia^J^^^^J; 

0jgfm5^^<^io^sga^j%w«DNA«^^^tp-t^#^c^-r5 

(14) SB^JS-^-40, BB?lJ#-^42, BS^-^44, IB^J#-^45, @S^J 

gB^jd^^^pj;o^{m^^^<^io(D^sia^j^^r«DNA®f>i-„ 

(15) ia^iJ#-^40. IB^J#^-42, Ba^iJS-^44, BB?lJ#^45, IE^iJ#^-53. IB^IJ 

#-5§-55, K^j#-*§-56. i£^j#-^6i, mpm-%-62%.mzmm-%69iz.mm.<Dm.m 
iB^j^^^pj;^^^s^<^io^sia^j^-rsDNA^Bi»^^> 

^Jf tf>n — KlS^^tf ^t^Wmt-T^^^X \t^(D — §|5-t?fc5DNA^ 0 

(16) IB^IJ#^40, IB^lJ#-^42, gB3?lJ#-^44, IB^lJ#-^45. BB?lJ#-5§-53, SH^U 
#-5§-55, SB?U#-^56. @B^IJ#-^61. SB^J#-^62^t^Ba^J#-^69^fB«O^S 
Ba^j36^^i^j;t)^fm^^>^<^ioo^BB^J^i-SDNA^BIig^>'/^ 
^(D=x-Vm^^. J.oBB^iJ#-^70. SB^J#-^71 / 5Lt^BB^J#^-72^iEm 
<D^^BB^J^^^S^J;'9S^ttS^^<^lo(O^Ba^J^Wi-5DNAlg^ 

(17) BB3«-$§-40, BB^lJ#-i*42 > BB^lJ#-^44, BB^J#-^45, BB^-^SS, BB^J 
#-^•55, BB^J##56, |B^IJ#^-61, BB^J#-^62^.T^BB^J#-^69^|S^C^^ 
BB^J^^^^PJ;^S(m^^>^<^lo(D^BB^J§:#i-?.DNA^BI^^^ 
^lO^-Kfi^^^, BB^J#-^70, BB^iJ#-^71^tJ?BB^J#^72^|B«<D^ 
SBB^J^^^^PJ:<93g{^S^^<^lo(D^BB^J^i-§DNA^^^ 

_&obb?u#-s§-76 \zmm<D&mmm&m~fz>-7tt-*~-mm&^-& ^.t* 
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(is) m^m^67Rmm^47K^(Dmmmm^h^mxm^n^fi: 

(19) m^m^67Rmmm^47izmm^mmm^h^mxm\tn^^ 

(20) @b^ij#-^75 Kmrn^mmmm^m-r^NAm n a 

(21) mm^75Kmm^mmm^mi-^m^Kmi-^mm^^t^m. 

(22) (12)-(21)CDVNTn/D^CfE«O^^KXttDNA»f>ltSrWU frJPMiff 
§]^f§P{i#C^BamHI:2, PvuII:4, SacI: 3.KXFSmaI:4-efc9, :*:££/^5. 8kb 

(23) Ifi^J#-^74^|E«c^^ia^J^*i-57°^5K„ 

(24) Rhodococcusmm&3&X*foZ>Z.k&!l&mb~rZ> (12) — (23) CC^-f tl^CfE 

(25) ia^J#^-77^|E«t^^Ba^J^Wi-6DNA^ 0 

(26) @s^ij#-^77^fE^omsia?ij^-rs^n^— *-mm&^tsz.b&wm 

k-fZDNAmfto 

(27) (1) - (26) (D^Tfl^i^mm(D^9^^Xn^<D-^Xh^DNAm)irb± 

mm^xmm^m^DNAmmb^^RhodococcusmmRxi^mm^xmm 

(28) (27) icmm(D^b^^—^m^^xi¥m^^b^w^bir^^- 0 

(29) (6). (7), (25)Xfi(26)(DV^^^CfE«(D^^5:KX«DNA»fJt^ 

(30) T^y^h^^^rMTC^^a^^^^fA^ttTV ^£ b^mWbtt (28) Xi* 
(29) ^IB^O-<^^— 0 

(31) 7^yfrh^#W7vmmm.fc^7!)K um^78Kmm.<DT^mmm^h 
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30) {cmm<D^?*—o 

(32) T^y^rb^^mfcmmm^^K m^m-^-79iz:mm^mmm^htf:^ 

^-efe5-^#m^-r^. (30) ^|B«(D-<^- 0 

(33) (28) Xi* (29) ^|E*fe(D-<^^-^tf Mnfc&fco 

(34) (30) - (32) <D\^fomz.mm<n^??—*^t*Rmfc$kWo 

(35) (34) ^iEm^^«^m^^^«^m^^jtm Rrtg^itJfi^-e^-rs 

(36) -JBsSd): 



n^>*< £t>— ; nttO-3©SE!fi!t^U jR'ttiilT/^M^L ;R 2 , 




( 1 ) 
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Mb2] 



(37) -^(1): 

Wb3] 



R 3 «l^-X«M^oTV^J;<,7K^M^y ? «T/^/v^^^^J: , 9^^ 




( 2 ) 



O 



(X)n 




MM 
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- ( 2 ) 

Ff R 3 

xm^M^mmr^yr^-Mt^mxhox, mmiDft^mvk&^irzm 
(38) (37) icmm<D^m^TKyr/^-/v(Dm^mcm ^t, 

-Jft*(3): 



1 10 



/ 



( 3 ) 



(sOK Ate«it^(Y)xte(z)£;mu 

o 

II 



( Y) 



^VXtj:^mm-10(Dmt^mmX^ s tm^Xtj:^l-3m(D^tim 



WO 2005/042739 



9 



PCT/JP2004/016104 




- ( z ) 



R 8 te7k3iO§C^ W&&*^X\^Xh^m.mWil-G<DT;v*;v 
R 4 ^^bT^Sl-3^<D^nJg^^tf5-8Mm^^n^#|&, R°b 

^x.xt^m.m^-iocDm^mn^muR^^mm^, mmm^m^x^ 
x-hx^^mmwci—e^T/^/um, m^^^x\^xh^^mwm—6(DT/v-^- 

Mvx^m^TKyr^-^^m^^yt^m^T^yr/v=i--;u(Dm^m 

o 

(39) mpmm9-mpmmootzmm<n&mmmfrbte%m£ym&nz>i&m 
mm*m~tz> (27) ^ieu^o^m^^— „ 

[0012] ^m<D^^hit, m&&bnx\,^^mw£-77^vx&>*), n^tirffl 

ftRhodococcusJR icm-rzffi^.-^??^ {Z&tfZ^f—bLrXmM&foZo 
o Z<D£??m&mAmmirZT^;^hls<D^M7t>bL,X\^ \-2-^>T^/-l- 
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[0013] *fc, ^mw^r^hi*. m-<Du\?=*iy*xmmz.&ftirz>z.ki)^ wsmm 
m(D^^m^mmim-m^xmm.x^x^^ 0 

[0014] ££>l^ *l8!BO^h/l^<^-tt, RhodococcusJR^,&U^J|§0 (Escherich 

[0015] ^mm(D^9^h^hmh^DNAmmm^mmm^m &t±. znizm-i 

[0016] [|H1]|111«, ^9^KpRETllOO(D«!IISffli3tl§J»ftfi0-C*>5o 

[g|3]El3ki\ $a*K>W<^— pRET1101<^)«|g<Di!ES^-ri21-efcSo 
[04]|H4{i, ^/^YjV-^P*? — pRETl 1020fflfHO«!E^^-ria-efe5o 

[0017] ^PJ^0^^^^^o-C^0^«o 

[0018] *»W©01"O^9^Ktt, RhodococcusJS^^^^-SI^^^^KXfi^O 
^##:-efc§ 0 ^ffclft^^ #l;tk£, Rhodococcus erythropolis IAM1400, I 
AM1503, JCM2893RTfJCM2894&^<DMWfrb)¥-Mir%^b&X%, ^<D^: 

ET1300, pRET1500S.TJ?pRET1700»i-5o ^KM^^M^^:/ 

?j*®m^wim&>bm:?tf^~~Tsi'fefctt^ mfR* mom. 55-59H, 
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[0019] [^1] 







£j*Brtf<D-«MX(kbp) 


BamHI 


2 


0.4, 5.0 


EcoRI 


2 


0. 3, 5. 1 


Kpnl 


1 


5.4 


PvuII 


1 


5.4 


SacI 


1 


5.4 


Smal 


1 


5.4 



[0020] ^^KpRETllOO^ffilJISWggtfliaSrBlllC^i-o ^^^KKoVvt. 

[0021] *35W©*2©^9^Kt>, RhodococcusJRISd^^KBI^tbS^^KX 

^(DW^fo-Cfo&o Mtfotfom-t, Rhodococcus rhodnii JCM3203#c 

[0022] \M2\ 







£j£BjTK-a>-y-rx(kbp) 


BamHI 


2 


2.0, 3.8 


PvuII 


4 


0.1, 1.4. 2.0, 2.3 


SacI 


3 


0.9. 1.0. 3.9 


Smal 


4 


0.1, 1.2. 1.6. 2.9 



[0023] 7?^YpKET1000(DUWiWtmi&m%:m2\Z.7F~r o ^(O^^K^oV^Tts, 



WO 2005/042739 



12 



PCT/JP2004/016104 



[0024] M±(D£?iz&mji<D77x*\?Mttj£m^<tem*kmte. mixitm2^-r 
mmmwrn^-^x^xhw^^m^m^^^vxh^o Lfc^oT. # 

(1) RhodococcusMffi*^<^#^^^K-efeoT, -?rO^#£^$j5. 4kbpX 
*>!K $IJPS^§JKffM4WBamHI:2, EcoRI:2, KpnI:l N PvuIIrl, Sacl:l,& 

t^Smai : ixhzz. b&¥?Wt.tirZ>mW:7'7^K 

(2) RhodococcusJS0Et3 *©i^7^^Ktfcot, ^O^ct^^^js. 8kbp-C 
fc<^ $iJPS^^^0K-$|5^^BamHI:2 N PvuII:4, Sad : 3RXJ^Smal : 4Xfr%Z.b 

[0025] ^^5:KpRETl 100S.tJ«pRET1000^)^IB^J (i-^^^>, IS^J#-5§-73,&rF 

[0026] ^^S^if f-*5V n-C, TDNA^J DNA g #^^^ 0 T, 1rXKhZ> 
2*iDNA(gDNA) ^^<IWIC2^©2^DNA^^$tV?)^^^if "To ^<Dlg 

l^DNAiK^J^tbSo 2;£§K£i3:£'<CDte\ DNA^y#-i£i:ibi2:A/^2c^® 
( — ^®DNAlfl-p'S ir&V N 5) "t?fo!9 x i^^/c^teM^*- ?tm$ti 
5„ ^^-^^[pJ^^oTS'^S'^fRjO^DNA^y-^^^, ^(DiTeS' 
^3'*-[B]^^^t« 0 DNAtfy^-ifte, 5'-^3'^fB]^^oTDNA^^# 

iiu^>< 0 ^(Dfc^y— ^^mmmK-r^m^-. mm?*— ^#1*1 ^dna 

^200^m^<^W>i--^^ : fTt>^o ^2oo^rr^^RNA^-r-^— ^DNA 

^^tVfc200^S@S<ODNA®f>i-«, ^<D^RNA^^$tLl^<DDNA{C 
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£.m^ **»?-<b8R, 251-262H, #Wlfc. 1996^J lC»b<Am$tb 

[0027] ^X\ ^felC^^KpRETllOOXt^pRETlOOO^ittBE^JSr^Wb^^:, 
BtflEDNAlg^I^BI^-rSorfWiaiatv:, ATUs^-ftlB PH4Xtt+B^H4<©*>5|ft3g 
U^#ofcSa^J^DNA<D-^#it^t>0^®t?n5BB^J,i-*t>^DNA^^ 
(DNA(D^^ii^«^^^«^^«^gB^m^,X^DNA(D^P^ 

[0028] DNAfcSfcWu DNA^M0^^DNA^3K^M#i~S^V/-?^« (OT 

, DNA^Mag^^^«tVN5)^-Ki-^W^^-c^§o *38Ml!ltt^.fi 
„ pRET1100 i 5.'0 ? pRET1000(DM7 B ^5:K^OV>T. rtL^^to^XBB^J^ 

[0029] :/5WKpRETl lOOtC&V v<\ DNA|gj!H!W#i:L-Cf*. gH^lJ#-^35— 37 

Ttt, E^#^l~3teSB*0>4££E?IJ(orfl), SB^lJ#-^4^|E«c(D^BB^J(orf 
2). BB^J##5-16ln|E*©igSBa^I(orf3), E^I##17-21tC|B«©i»E 
#l(orf4) , ia^lJ#-^22— 26^|E^(D^gB^J(orf5) , E^J##27XW:28lC|S 

4feo^ssa^j(orf6) , mMmm29XttL3oizmm<Dmmmm(oTi7). mm&*3i 

Xtt32t!l|B«<04£SE^J (orf 8) , @B^J#-^33X«34^|em<D^gB^lJ (orf9) 

[0030] pRETl lOO^i^DNA^M PT^^^^K^f^Mi-^/ca?) {Jltt, 

— K««(orf)S:^3&<fctlofl|«jfi5«^*)« 0 Lfc^oT, *»W©^9^K(IB. 
ifcfcSD te> r©J:5*DNAtt»ia«*^<^io^NAlWBB3g^^^«© 
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[oo3i] mm^76izmm<Dmmmm<Dmm^mmimmir^>^m(Dmm^m^ 
[0032] ^^KfwmRb-cw:, m&<D&mmmmm\zm^ ^t, DNA^esi 

[0033] 7°9^KpRET1000^^V vC* DNA^M^^^L-T^, IB?U#-5§-70~ 72 

Xte, I£^J#-^-38-41^|2mcD^S@B?iJ(orflO). iB^J#-^42X^43^IEm(0 
igM^iJ(orfll), IB^J#-^44(CiE«O^SIS^J(orfl2), IB?U#^-45Xte46 
lZ.mM.<Di&mmm (orf 13) , IB^J#^48~50i<:ie*c<£>i£SIB?iJ (orf 14) , Ifi?iJ# 
-^51Xfi52tcl|Em0^iB^J (orf 15) , @B^J#^53Xte54K§BiK<Z>:!£SIB?y ( 
orfl6), iB^lJ#-^55^|E«<^iSSiB^J(orfl7), IB^lJ#-S-56-60^|E^i^S 
IB?U(orfl8), BB^J#-^61^|Bm^SIB^J(orfl9), @B^J#-^62^|E«C0^S 
@B#J (orf 20) , gB?lJ#-B-63-69{v:sS«^*IB^J (orf21) ^|i?l5g£;h^ 0 
[0034] pRKTlOOO^hDNAmU^m^zf^^^mir^tcibia-i, r<D|lM^7 
*5KW\ ffffSDNAlgii^^^<^10^BuSEDNAlgi^g|^^>'^^^®(D=i 
— K^(orf)^^<^lo#^^S^feS 0 U^oT, *^^<O^^K(m 
&X.M) te, ^<Dj;5toNA^^^ / >^<^lo^DNA^P5g^^/^Kco 

R^£te, IB?U#-5§-40, 42, 44, 45, 53, 55, 56, 61, 62JtU?69^fE^O 

[0035] mn&^67RTf47KmM<D&MMP\<Dj&m*&&*^*?W (mobilization p 
rotein)i:+BPH4^fc«9, ^^M^1-£-£/^i^£;frTV^ 0 IB?U#-5§-75 
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[oo36] ^y^^m^mi^x^ m&<Di&mmmmmKm^x, uNAm)f^m^:m 

& (dnais) myczh&^-fz* 
[oo37] &mm<D79^}?x\-±BNAmftte, r>NAMmmi&. vNAm.wm&z^?n 

[0038] ^mmniSTb/^??— MSWODNAlSS^t^ DNA«fiiiI3g*^ 

/^|3-kw, ^n^—^-ti^ m&?^?mmm, m&\z.m~tz>w&<o^ 

vx\^xhi^\ 

[0039] tfriEr«f»[fijt^ i^iiiaottMSis, ftflqftfcwt, 0 

*L<»* % 2— SOOm. «fc00*L<tt2— 300fa-C?fc5 o JEH:0*lXW:, 2—10010, 
[0040] £fc % _hfe<£>£5#, DNA^^giSfe, DNAlIil^y/^f =-K^^, 

m~<D&mmm&^irz77^h*xtenNAmftbL,xMcfc&) dnaii^ 
^gaw^f&h^o wy^^raa^jfcw:, i^«#j|#j3vMV>.yK 
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-e#>56o°c % 1XSSC, 0. 1%SDS, 0*L<te, 0. 1XSSC, O. 1%SDS^^ 

^COgfe^O^#^UTtt, 50t\ 2XSSC N 0. l%SDS#^f btlZo 
[0041] _h|EOj;9^, DNAjg»t^> DNA^MM5S^^^«=-K^, -7tt—$ 

-mm. m&?^<?wmm, m^m-r^mmx^^hh^-^tmnm^m- 

#^<Dg|tfi<D;*^;^Kf;i:^-tg&, Xteif ASr^tf dna^ 
t5o ±IE<?5J;5>fc3fe^$ttfcDNA{i, ^^bnTV^^M^a^ioTt 

mm, ^tt-f-mm, m&*>/<?mmm. s^fcB8t5*«xtt«ifeo- 

^^ti>DNA§rtKndriy/VT^^#-e-r^hn^iSi-§^&, :j3£t£|!r|DNA£r{& 

[0042] ±|B(DJ:5^^w^K^B^, ^Xi3^A&^ nK=*s/#;*«0o0 

[0043] *iPJ©^^^-|i, ±|E<D^^5:KX«^r(D— g&-e&>3DNA$f,K- (A) 
#^{c,j;«9^JBttit^^^tfDNA^^^A,-T?t>J:<^ ZJ^\mi^\\ mm 
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DNABfrJt (A) RhodococcusJR^^-e^BTII^DNA^-efcSo ^Cj»^l^ 

7X^^fcx$>^xh£<. xte^-^&o-obiVN, Buls^m^-elSM^rtM 

^DNAf^tUli, pUC18. pHSG299, pHSGSgS^T^^K^ffl 

[0044] ^m(o^h;v^^—^mnmm&^^^m^. T^^v^M&mm^ 
z-i§-x.z>z.btfx»%, mmmmx\ mmm&mKxv^x^cDft&tmmxzz^ 

[0045] i/^Wl"<?#— Kf*> 1S#[0^n-^^^h(^/V^^n-^^^H^^ 
NAfi^Sr^SL, m^ODNAKff>lt (Rhodococcus«m*^M^iiE#DNA|H 

[0046] m&lbVX, ^-rlvw<^— <DMm<vMffi$:m3— 5{c^i- 0 iy-f h/w<^— ^ 

RhodococcusM^O^^^KpRETlOOO, pRET1100.&U?pRET1200£;*; 
MO^^^KpUClS, pHSG299&tFpHSG398£^fflLT18®3S<^>Yh 
;W<**- (^5) ^^UfCo 
[0047] ^mmcDi/^Y/V^?— ft, RhodococcusmMXlttMM&fe±b~tZ>Z.btf 

x%, ztib<D\,^-ftixi>mM*smxh<9, jLMmz.mmx%% 0 *&w<d^y;v 
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[0048] *mw<D^?-fe. jf.mn<D^Y/v^z-*m\i^xftm^%^t*w&birz> 

fcs 0 z.(D^.^—^mmir^bx\ mm(DnNA&mA\^tci&nfe&ft&nz>z.b 
&x%z> 0 

[0049] JfAtSDNAtLTIt, 0«X.i;f . T$ /^h^^31^g£fif*fc^M^S£ 
^S#l!iiH£^*&f t>tiZ> 0 T^/frh>'7f#m7C&mmfc*^ WO02/07071 

fcttx ga^-^TS^IBicOT^y^SH^J^^^^^^^aCR. erythropolis MA 

-^-79^|5^0^@a^J^^^DNAT*fc§o WO02/070714^fEft£*VCl ^ 

[0050] T5/^^^il5n^^«, WO02/070714t3:|E«$nTV^'l4a?r^rb-C*5 
^f^<t<, BB^J^OiH^J#-^78^|E«OT^y^ga^J^-r^.^^^®. fu 

mT^ymmmzm^xi^<temm<DT^;m&x$:, if a, g^b<fi#^p$ 
tiZo ^x\ T^/^rh>^m^^bi^ mm— ffitmDxmztiz a -r^strh 

>%mmbL,X tulB-^ (2) X^$^63fe^^T^y T/^-/i.^^i-s^ 
[0051] ^>J;5&5:^ Jf A, g£&, #*P^Jgi-^fe^bT^^^JRB«^<, 

, pl05(JkM!K j|€Mte#IHA(1986) ; B^^b^lS, r^f^b#^mM2 

, mmiiim&x-DNA&ffi)].p233(fcmm,Mmk¥mA(i992) ; r. w u , l 

. Grossman$§, "Methods in Enzymology", Vol. 154, p. 350&p. 367, A 
cademic Press, New York (1987) ;R. Wu, L. Grossman^, "Methods in 
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Enzymology", Vol. 100, p. 457&p. 468, Academic Press, New York( 
1983) ;J. A. Wells£>, "Gene", Vol. 34, p. 315(1985) ;T. Grundstroemb, 
"Nucleic Acids Res", Vol. 13, p. 3305 (1985) ;J. Taylor^, "Nucleic Aci 
ds Res. ", Vol. 13, p. 8765 (1985) ;R. Wu$B, "Methods in Enzymology 
", Vol. 155, p. 568, Academic Press, New York (1987) ;A. R. Oliphant 
h, "Gene", Vol. 44, p. 177(1986) fcmWL<DJ?W:&mfhtlZ>o Mcfttfyltt. 

M^Al£) , Kunkeljfe, dNTP[ a S] &c (Eckstein) jjfe, £ttRK > l&ffiBK&£rfl!V'> 

[0052] */c, &<<D#i/s*?mu?mmfttti)\\istix\ ^m&&&o. T$./w&imv<\z 
#-^78^^:|B«6©T5>'B6E^J^^:*5v^-c, mmmm^mn^tc^^mh^^ 

$*t5o 

[0053] &b\z*mw<DT$;frb>*ftM7mmte. ^^^mx^^m^n^r^y 

imvt^^^mvt^x^(Dmmmmmir^t^x^ 0 
^±^x^(Dr^/^h>^m^mmtmwmm^<D^m^mm^^ 

fl^j, mM^I^A(i993)?r#%^u ^rK:iE*^^fc5^i«;:-e3IJB 
[0055] ££>^ ^WOT^/^hV^3l7n^«> HBW±OT^KaSdSH— ' 140 
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H@£Ul(#JxJ^ 1-80^, 0£lXttl~6(Hl, $?5^0*b<{il-4O 
[0056] ^(DT^y^h^^^^tD^T-fe^K^^jt^^^^-cv^^. -b 

x%z>o -jjxfe, ^L.x^mm\-t±t&vt'^v^^^— k-tsdna^, 

[0057] ^0^<DT^y^h^^rJl7C^^it^T-«, ±fB<DT57^h^^3S7n^m^ 
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3 0 r~~e, rp^fM&^—Flrzibte, DNAtf2&m-ehz>Wr&ia-i, *i*i2* 
[0058] «s^S£^g#^it^te. ^MbksffSi^ -r^^*>^/^-^7K^^. 

-^w>*mmm, ^m^mmm, w^m^mmm, mmw>7kmmm, 
®,mw.*mmm, v^m^ykmrnmR^^^m^mmm^b^mmm 

[oo59] *mw<D]&nmmmz. ±m^??—*^ts^b*w&b'tz> 0 ^^mm*. m 

^?n^i?^y3>W£bXftD^bti^ifeX$>Z> 0 

[0060] m%.&. T^y^bz/^Mttmmmte^mA£ntc^??-*^t?*&w<D]& 

o 

[0061] *mM<DT^y^b>'^m7zmm<Dmm:jrm\-z. r^y^-h^^m^mmm^ 
^mx^titc^^-^^mmmm^mnmm^mmmnm^mmxm 

5mm*mmtz>mn-xMb. z^ttz.bz®mb-t% 0 

[0062] ftjfEigllc^^LTte, ^ 
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©flMfcE ^/h^<0*S**fctt*ate&* 

mmmm^muvxhx^o 
[oo63] mfc&mmz. ^Kmvtc^rxno^t^x^ 0 Mfcrna-zmm^pm- 

mAm^^^K^rL^nvnmzxm&fcfrbtiz^xhZo 

mim&Z7&*iitn&>bftm\z£<>xm&\sxnbiriiz^ 
^&Mjcmm\z&m&m<Digm\z£<>xwM£tiz> 0 

[0065] ^0«t5^^^Ht^jfe^bT«#«JRB«^<, ^&<a;frft*rJBvv5££tf*'C# 
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m-MVr; tmzmm ry^-T^-?*-? wyy^-m mmmw-y^v^yy^ 
[0066] tsbi^ Mmmm&mfeimmti.xm\;^z.ti>x^z> 0 ^.(D^^mtL-x^w 

. m^m^tmtvxit, mx.it, ^;^—&m&Rfcxy*Mk£ j £xft 

m ; mftcD^y^—xvh^teftttM&^Zy'utf}) ; tfy ^—*y*Mk 

^xmm^-m^)T^);vr^^m^tmmt-,r;v^m., =7-y>, 
y^>. m^, K-^y^—T-^m^mm^^m^^fm^it^m^mm. v 

[oo67] z.<d&? \z.L,xmmt$fotmmit, n^mm (sds-page#> tiotf-/^K 

[0068] *ftW<D%¥Wi&T^;T;V^;V(Dmm.J3m^ — ^(1): 



R 1 tefMT/l^A-^^L ; 



Ht8] 



(X)n 




( 1 ) 
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r 2 , R 3 «in-;^M&o-ciN-ok<j;c Tkmm+Rxf&mT/^/vmfabftzmzy 




- ( 2 ) 



[oo69] tt, ^mm^^-^^x-m^ti^a-r^y^rh^^^xwimir^ 
[oo7o] g^x^ov ^i^0^i-^ o ttrie^ny v^^l-os, -7^mm^-, mmw^, 

[oo7i] i&mr/^/^mtL-x^mmmi-6<DT^/^m7!)W^v<, t^m, ^ 

[0072] ftHSt^ai^ti/TV vrfc J;v ^Rn^vvi^cD^^L/Tte, 2k-C«yffiLTI& 
V<i^/1^ 2, 2, 2-hy^narch^^/^^S. TyA**r**Sl3tV&^AsZk 
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[0073] **5 % m^Tiy^mK^ T±=f-;vm, ^dDTtf/vS, ^Dn7tf^S> t° 
«r#LTV^Tfc«tV> 0 flffK^y/^aifcH:, bV^/^>V/\-m, t-zf^jWtJ-jV^VjV 

AS^£*U ai^S, ^y^nfcV^. 

s-^/H, t-^;>S, ^^A-S. ^y^^AS&itF^rv-AS 

[0074] X^hn^^/c^^^^ST^ «t< > Affclft my^/V^VVJjwVg&i? 

[0075] X<0f^«O~3©«#refc»\ 0*L< »0-C*>5 o 

[0076] ffiffE— (1) ^R'tt^TA^^M^**-. ZL<D£5%ti8MTA>*A'm 

kvx&fom&i~6<o7A<*frmw*.i,<. tr^m. xf^s, yvtvi^, -ry 
^ntr/Hi % zf^/vm. -ryy^/vs, s-^f;H, t-zf^/um, ^o^/vm, <<v 

[0077] r\ R 3 fe7kmm.ttfrtei&m7si'*;vm&^ir 0 mm&m.T;v3c;vmz.t$.m.m 
mi— 6<DT^/^m^^th, y^/v^, ^/^m, y^tvi^ -ry^ntvi^ 
y^m, -ryy^/v^, s -^/i^ t-y^m. ^^/um, -fy^o-^/vmis 

[0078] £fc, ffffE a -T^y^h WfrS4&0>ifi£UCtt, 58^i£, 
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o 

[0079] itfjie a -t^/stm^ Mfo-rzi-y^/vsry^mrnvf^ a m.m^n^^ 

(Ger. (East), 11, 332, Mar. 12, 1956) e 

[0080] m^, ^|g^^^^-^(2)-e^$tv6^^'l4T5:/T/^3-/v^ov^-clfe 

W-TZ> 0 ffffB-^(2) K&ttSX, n, R\ R 2 , R 3 RTf* }*BtrlB-^(l) K&tf 

S, 2S)TK/T/P=i—/\'ftmfbn5o (IS, 2S)T5/T/K3— ;V(D^mt\^X, d 
-^W^-^-^^WT^Z-l-^^^/V^n/-?/— ^(d-^y^K^^^KV^) , d-^l^ 
Jr-2-V*?-/VT^;-\-7^/v7vi/<;— ;v (d-y^/wyV-f K^y ^KU X) .(is 
, 2s) - a - ( i-t^/^/v) — ^>-^/i/T/v=3 —/v (d-y/vyv^f K^y ^Ky » , ( 1 

S, 2S)-l-(p-tKd^rv-^ J :^/^)-2-y^T5y-l-y P n/-?/— (IS, 2S)- 
a-(l-T^/^/W)-2, S-^h^y-^O-^/WT/V^— /V, (IS, 2S)-l-(m-t 
\?n^-7^;v)-2-T^;-l-7*vs</—;v, (is, 2S)-l-(p-tKn^y7^/v 
) -2-T^/-l-yW V— /K (IS, 2S)-l-^^/V-2-^^-/VT5/-l-y e a/-?y 
— /K (IS, 2S)-l-y^/^-2-T^y-l-y^/— /V, (IS, 2S)-l-^^/V-2 

-^;vT*;-i-7?/—;vt£b*1$m?hthZ> 0 

[0081] 0f^3fe^tt^«-«^(2) T^$n^^^ttT57T^-/V^^^ 

mm<D^MpHte8. 1X&<9^ SMSi*55°C-efc£^d^ pH7— 9RXFUm30 
[0082] ^0J<Z)3fe^ttT5yT/^-/KD^3t^rfe«, -fl£5£(D : 

Wbio] 




- ( 1 ) 
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Mbii] 




[0083] tfflE^^fT5^^^^#^b-C(*. flljttf , «#»«t?l»««tfc^mE 

[0084] &fc, W(?55fe^flH4T5/T/V'=J— /V^Kit^ife^^V ^fct, — j&H (3) : 
Mbl2] 



R 10 

/ 




- ( 3 ) 



a^tib^: (Y) Xf* (Z) Sr^U 
Mbi3] 
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O 




... ( Y ) 



Wbi4] 




- ( 2 ) 



R 7 



e^^^ru-cv £v ^mmis(DT^^m, R 8 t^L-x^mmwc5- 1 

mwi~6<nT;v*jvm,R A b&&\^xt£%i~3m<n^vm^^t*5— smno 
m^m^vx^^xhx\^mm-6(Dr;v^m. m^m^mvx^^xhx 

^b;R 10 «7k^M^X{»m*^U-CVNT^J:V>^^l-6(DT/^^^ 

frvimxhZo 
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[0085] we— lasso) Km mmm-3(DT/^/>mti,xi^ w&m. &w&<o 
, n-^;i/S, i-^^/v*. s-y^yi^ t-y^/vm, ^o^vm^xx^^^y/^ 

[0086] 3jS£^ti>5— 8Mm<^^P^#t&(-*5V^-C. -rnl^iLT 

[0087] ^itl^6(D7;^;^^;^^^StLTIi^;^^^;^^ 

te^vi^/i^ T-t^/vm, ^nt't=;vs, y^y/^ -ryy ^y/v^ tv^n^vw 

^^yV/«*5J:^^y/vS^^^^(f t>^o iff!E<D^§ji|fcl~3£fcte^ 
KddrV/VS, T/V^S, ^/l^^A-g, T5:y^. T/^dpv/g, ~hnS£U;T^ 

mm. })>mt£F<Dmmm<Dm.. mm. ?^>m%:¥<Dmmm(Dm., Na. k, M g . c 

[0088] Z.<D£yi£—ffili$: (3) Xm$*hZ>4k&VobL.Xte. MX-H. l-TWA-TSy-2-fcK 
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77^, l-(2-tKndi->^ 0 nl;Vl-)T5:y-2-tKn^r^ay?^ > l-t-^n^^ 
-T5/-2-fcKn$r>>:/n/-?>\ l-T5y-2-tKndr^^^ % l-T57-2-fcRn3r 

[0089] rtb^W^J^i6f^»-r^^^^J;«9 N H^©^j6S«l#$tt, 

o z<D£5ftm&mmM<Dmam-±. mmzmu). 01— iom%#s*lv\, 

m& 0 -TssT^—Mk^&^tt&m^&ti&mz&fezti?. mnx 
[0091] *fc, SJS^te-i&s*; (2) XTjktsthzyt^mte. 0 -r^jr/vzi—Mt^m^ 

m^m^^mmxmnx^ 0 ^mrnwtx^x. 7t^7^y^yic 

#LT#*lXr*100#m~1000fflK £9#£L<telO#m-100{£-e&5 0 
. S®T?*>*9-fe5T57^h^aiflftt0*b<ttO. 01-20%, J;«90*b<{*O. 1 
-10%-e&5 o K&l£(E>pHi*#*L<r±5~9, J:«90*b<«6— 8-e&«9. 

SJ&^te^lXfcfclO— 50^, £90£L<{32O-4O c C-?fc5 o £fc, SJSWfl 

lso^r^^W^bv^^^^m^^^^li^bns^-e^o 
[0092] a&^J^^i&fciin^sfc&fc:, ^^-^ifcofctig, g^sft^^o^r 
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« % =a^>'T$hrr^~>'*;?J**l';*-7'K (NAD), 5StcM-=»^^T$KT^^ 

m^^>T^Kr^^^^^v } r^m (nadph) ftz&mktiititm&to 
%m%\i-rz>z.kbx^ mMmfe7±$.TK;trhi/i£M\scffrt-i,< t±ioo&<D i~io 

ffiFS-CfcS, ££>K, ^/V3-^^<D«SIS, fttt^^^liil. 
[0093] ££>^ S^^±|B^^>J;5^#So^^Px., ^©&#T-CS/S3*5fc, * 

[0094] a -T^;&vis(»?^ik*mm-z>te.bvx\^ mm. m^mm.. & 

j^mmm.. ^>mm., ^u^mm., v>mm.. mm&, '^—yw^s—ajm.* mm 

^mj&impti*. ?x.>wtrbvvj». f^mxvv^ ^xyKry*^)*^^ 
mmztiZo wz. ztiio<Dm&m>i&m"e%. pH6. o~8. ocommmfux, mm 

Z>b£\<\ 
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[0095] H^(-ioT4^Lfc3tfffitt a -T^T^-yMS, mm<DftffiffiM^mz£ 

[0097] (HJfcfcll) 7>9^\?<DftffimM 

RhodococcusJRB^r5mLOGPYi#Jfe(l%^=t— ^ 0. 5%^b-^fb^ 0 

XmL<DT^H c iyV^mm^250 tz LSfcbPU 25 < C-e2H#M«»l&3IUfco 31^81 ( 
12krpm, 5^)"CilU _h^$t«9^V>fc#, lmL©50mM Tris(pH7. 5)X* 
»»U SS, 5S^K(12krpm, 5^f|)tiiU _hfit£J&9|&lVt, TE}«( 
lOmM Tris(pH7. 5) „ ImM EDTA) t^^bfc250/x L^lOmg/mLyy ^ 
— AjgHfCSiBU 37 < C-e30£fe3$CfiUc: o ^<7>m> 100 M L<D3M^7Ki:25 J u 
L<D10%SDS^nx., -20^1?— ife&fegbfco ^>k#8t(12krpnu 5#R|)US:_h 
^£50*1 g/mL ProteinaseKS.1^50 u g/mL RNaseA^r^tt-^tU). 5/xL 
#P;i. 37 , C-ei5^ra*feffibfeo ^l07x/- ;P/^nn^V^VT^ 
/^T/V^— yHBtttrSfc&PU 5S^*(12krpm % 5^ra)*ffo^o _hff^2. 5f& 
;V*M%_^ ^^H6(l2krpm, 5#R|)U 50/* \.<OWMi&\Z.fcW&$& 

[0098] (2) mffimtxmx: 

fcMM&lX*^ RhodococcusMJtt^^Olg^S-efc^MycobacteriumM^^ 
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[0099] ^^y-^^Lfcm^5^^^5K<o^^am^#/ct^«3{^i- 0 

t?ib, Rhodococcus erythropolis (IAM1400, IAM1503, JCM2893, JCM2 
894SXFJCM2895) &bl^ Rhodococcus rhodnii (JCM3203) ^*5V>"C, ^ttl 

iZ.f\m£tltz&%fi<D£.?i^ pRETUOO, pRET1200, pRET1300, pRET1400 
, pRET1500, pRET1600, pRET1700, pRET1800, pRET0500, pRETlOO 
0WM5Ufc(»), 

[0100] &:}o, R. erythropolis IAM1400,&.tJ*IAM1503te, M^±^^^B^^^ 
W^ugf^l^fTbfcriAM Catalogue of Strains, Third Edition, 2004j^|S 
m£thX&<0, ^mWRffifrbA^'rZ>Z.b&X*%Z> 0 R. erythropolis JCM 
2893, JCM2894 / &.TJ?JCM2895, MUH31R. rhodnii JCM3203te, yktEfflkW: 
A3ffi^^#^f* s 5SfTU^ncM Catalogue of Strains, Eighth Edition 2 

002 j \z$ffi£*ixms mmW3ZWrfrbA^-tzz.b&X%Z> 0 

[0101] [^3] 





No. 


size (kbp) 




Rhodococcus erythropolis 


IAM 1400 


5.4 


PRET1100 f 


5.4 


PRET1200 




IAM 1503 


5.4 


PRET1300 


5.4 


pRETUOO 




JCM 2893 


5.4 


PRET1500 


5.4 


PRET1600 




JCM 2894 


5.4 


P RET1 700 


5.4 


PRET1800 




JCM 2895 


5.4 


PRET0500 ! 


Rhodococcus rhodnii 


JCM 3203 


5.8 


PRET1000 



[0102] mmm2) mmmm^h(DW^ 

m^-tco ^^^Y^mmu^um^mx^m^tzM. e co ri, Hindm, pvui 

I, Seal, SpHI, Smal, Sad, BamHI&tFKpnraPHbU O. 8%T#n— *ff;V 
Xn^ftffltt^hlZXQUNAmK&mmLtCo ^Loading Quick 
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DNA size Marker X /EcoRI+Hindlll double digest C*C#lfr) &{gJH L 
[0103] CM 





R.erythropolis 


R.rhodnii 


IAM 1400 


IAM 1503 


JCM 2893 


JCM 2894 


JCM 2895 


JCM 3203 


pRETHOO 


PRET1200 


PRET1300 


PRET1400 


PRET1500 


PRET1600 


pRET1 70C 


pRETI 80C 


pRETOSOO 


PRET1000 


BamHI 


2 (0.4, 5.0) 


1(5.4) 


70 

m 

H 

8 

rv 

m 


T3 

m 
H 

ro 
O 
O 

rv 
3) 


■o 
70 
m 

— H 

O 

o 
rv 
£B 


■o 
m 

H 

ro 
o 
o 

rv 
ID 


■o 
70 
rn 

H 

8 
rv 


m 
-I 

ro 

S 

rv 


■a 
70 
m 
-i 

ro 

§ 

rv 
IB 
r: 


2 (2.0, 3.8) ! 


EcoRI 


2(0.3. 5.1) 


1(5.4) 


0 ! 


Hindlll 


0 


0 


0 


Kpnl 


1(5.4) 


0 


0 


PvuU 


1(5.4) 


2 (0.9. 4.5) 


4(0.1. 1.4. 2.0. 2.3) 


Sad 


1(5.4) 


1 (5.4) 


3(0.9, 1.0. 3.9) 


Seal 


0 


0 


0 


Sphl 


0 


0 


0 


Smal 


1(5.4) 


2 (0.4. 0.5) 


4(0.1. 1.2. 1.6. 2.9) 



[0104] ±mm^r<D^^ uwfjvxYtt.. x^T\\Q>ohwmoummm^v*w& 

[0105] (HJS#i|3) ^9^$K©V— ^^At^BPItelft* 

Hlfe^J2©3l$m**e>. ^y^W3mM. i-^t?^>pRET1000. pRETllOO&tf 

[0106] £1\ ^XSE^^ei-Sfctf)^ ^b^^K^^n— ^V^^ofc* Rho 
dococcus erythropolis (IAM1400) f£oV ^Tfi % Zfy^%V (pRETI 100. pRET 
1200)^ilbfcfe^SmaI^SacIT^^U^ o 0. 8%T^fn— ^^-C'S^^lt 
„ DNA^t&fflSSRUfc££^ ItJO. 5kbp, $J1. 7kbp, ^J3. 7kbp, 9kbp<D 
DNA8lf>lt?rlft#'e#fc:o itvbODNA^rjt^GFX™ PCR DNA and Gel B 
and Purif ication Kit (T^^J^s^^^^Z/^ftM) SrJB V "»TT^fn — 7*tfjV 
Ji^HURU <Y>iJ— HDNA^bfCo — ^^^-DNA^LTfi, pBluescript II 
KS (-) ^maI^ISl-eXttSnialS.TJ J SacI-e^>rbUfet>OSrfflV>fe 0 hD 
NA£-<^— DNASrLigation high(^#^)SrfflV^^y— : ^3>U *fl§®J 
M109teJgflMB*feUfco #fcjh,^«*E*ffcS:GFX Micro Plasmid Prep Kit 

o 
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[0107] — ;£\ Rhodococcus rhodnii(JCM3203) (£oV>Tte:/5^K(pRET1000) 
&&mUt®^ BamHLVmikUt. 0. 8%T#n— ^/UXm^WiVtlt^ Jft 
2. Okbp, $J3. 8kbp<ODNA»f>i"SrfllS8"et^o £ixk<0DNAitf Jt£r_LfB0>Kit£r 
fflV^y/^^HUIXU -fVlJ— hDNA^bfCo -<^— DNAtepBluescriptll KS 
(-) &Bamm^t8>f bUSifci&SrJB V 

[0108] ^Ko^t-h©jtSE?iJ*£li, ^^Ereffofco « 

^{SABI PRISM™ 310NT Genetic Analyzer. HiSf JiBigDye Terminat 
or v3. 1 Cycle Sequencing KitCABlSDSMsSJBUfco 
[0109] *f\P7(M13 forward, JtOT8(M13 reverse. JKEBHf) 

IC^^— %Ktf(E?0#*fy7h^a7^C*>5DNASIS ProSHfcffl ; 0 Scy^h^ 

-^—SrtSJtrU Rhodococcus erythropolis (IAM1400) frbftf&Ltc.T'? 
#|M£LTPCR£tTofc(KOD Plus^ffl) 0 ^(DPCKmVO&GFX™ 1 PCR D 
NA and Gel Band Purification Kit^m^X^ML. PCR^JBUfc:/^ 

^—tm^9^—^mvx^—^^n^^—h<Dmm^^vt^ 

[0110] ^^©Sfe^ P RET1100te5444bp^b#^ •€r<OG+C^*tt59%T?*) 

?>^t^^otc 0 &m£titc±m&mm*mmm<Dm&m^73K^ir 0 p reti2 

OOte, 5421bp^£>&^ G+C-g-*«62%-efcofc 0 pRET1000te\ 5813bp^b 
G+C-^*fi67%-efeofc 0 ^:^$ttfc^SIS^JSria^J^<DSB^J#-^74^ 

[0111] rtt^^^ttfc^Sia^IJ^DNASIS Pro^fflV^T,ffi[^^^^fTo7t^ 
pKETlOOORX^pBETllOO^mM^y^^Xh^t^mmVtCo —jj, p 
RET1200J3:, pN30(Gene bank accession no. AF312210) <b$j99. 6%( 
pRETl 200&S fctrHO *H l^ttdSfco^o 
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[0112] pRETlOOO&t^pRETllOOldoV^-C, &^£;frfcigSBB?IJ£r^;iDNA 

[0113] mMM4) mmum^m^ 

pRETl 100^.t^pRET1000CDigS@a^J^*fb^^^^T (C^i" 0 
[01 14] pRETl 100(clkmT<£>orf tf&m&ntc : 

IB?IJ#-5§-73 iCfeM<Dm.mmm±, 202# g „ 238# g X{*337# g ^£>480# g 
*W^IB^J^^^orfl(@B^J#-^l, IB^J#-^2X^ia?"J#-^3) ; 

mmm^73iz.mm(Dm.mmm±, 477# g ^<b758# g ^(Dmmmm^h^o 

rf2(IB^lJ#-^-4); 

@B^J#-^73^|B^^IB^J±, 862#g, 1294#g, 1450#g x 1462#g, 
1486# @ . 1489# g . 1513# @ x 1630# @ . 1645# g , 1687# g , 2224# 
g X«2227# g £^2409# g £-eoJ£SIB^b&5orf 3 (gB^lJ#-^-5. |B^J# 

#6, ib^j#-^7, @b^ij#-^8, sa^j#^-9, ia^j#^-io, @b?ij#-^iu m&m^i 

2, IB^J#-^-13 % IB^IJ#-B-14 > IB^J#-i§-15XteIB?iJ#-S§-16) ; 
Sfl^J#-^-73^fe«(Di^Sia^J_h, 1875#g > 1734#g, 1701#g N 1674#g 
Xttl581# g ^£>1444# g ire<DMmmfcmffitfttei&mmmfrbti:Z>orf4 ( 
IB^lJ#^17, SB^J#^-18, SB^J#^-19, IB^J#^20Xf*Ifl?IJ#-^21) ; 
IB^iJ#-^73^|Bic^^IB^J_h, 2828# g , 2792# g , 2747# g , 2594# g 
X«2540# g d^2406# g *Witt£fiE^Jl^^W'&i^5i^ja i kfc5orf5 ( 
IB^iJ#-^22, SB^J#^-23, gB^lJ#^24, @B^J#-^25X{*E?lJ#^26) ; 
m&m-%73K^M<rt&MM&\-k. 2971# g Xf*3049^ g #^3306# g 
ifiSE?lJd^>fc5orf6 (@B^J#-^27X«BB^J#-^28) ; 

m^m^73J,zmm(Dmmnm±. 3577# g xra:357i# g /^*b3053# g &-co 

@B^J#-^73fCga«^S@a^J_h, 3339# g Xte3648# g d^tu^3902# 
g $LX»<DMmmmfabteZ>orf8 (IE?U#-*§-31XteIB?lJ#-§-32) \%03 
IB^lJ#-^73tCl|B^ife*IB^J_h, 4366# g Xk£4477# g j6>fb5034# g 
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*£ggE»£>#5orf 9 (ia^J#-^33X«Sa^J#-^34) 0 
[0115] pRETlOOO^^T^orf^ffi^iftfc: 

mpm j %-74iZ.tZm.(Dm.mmm±., 3350# g „ 325 1# g , 2945# g X{*2849 
# g /^ib2412# g ^T*<D^IS^J^tB#6*J^SgB^J^^^5orf 10 (@H^iJ#-^3 
8, IB?iJ#^-39, ia^J#-^-40Xf*Ba^J#-^41) ; 

m^m^74{zmm.^mmm±, 2365# g x«2332# g #^21 59# g &x*<d 
®ipm j B-74\z.mM<viM.&mm±, 3197^ g ^^3526# g %x»<D&&mmfrhft 

^orfl2(ga^J#-^44); 

mPm%-74\Zi : mm,<Di&mffiP\±, 4035# g XJ*3996# g 5i)^3679S g ^X<D 

mmmmizmffiMtei&mmmfrtbteZorf 13 (ia^j#-^45x^ia^j#-^46) ; 

IE^lJ#-^74(C|E^C0ig^iB^J±, 4621# g , 4654# g Xf24666# g ^483 
0# g &-X:<Di&mmmfrt=>tf:Z>orf 14(IH^J#-^48. IB^JS-^49XfiIB^J#-^-50) 

Eipm-B-74iZ.$&M<DMmffim±., 5161# g XJ*5062# g ^i^4709# g irC<£> 
^iH^J^|@M^^SSS^J/5^^6orf 15 (BB^J#-^51X{*ffi^J#-^52) ; 
SE^J#-^74^|E«^»^iB^J±, 2331#gXJ*2334#g^ib2618#g]ire<D 
^SB^lJ^^^Sorf 16 (IS^lJ#-^53X^gB^J#-^54) ; 

mm& J %74iZtZm t <Di&mMm±, 2907# g 2pib3242# g *-e<D^gS^J/6^^ 
5orfl7(gE?U#-^55); 

SB^J#-^74^|Ett(D^Sa^J±, 1650#g, 1689#g, 1713#g, 1827#g 
X^1875#g^)^2162#@*-ec0^ga^^Sorfl8(ga^J#-^56 % gB^J# 
■B-57, ia^IJ#-^58, ga?IJ#-^-59X«@a^J#-^60) ; 

ia^J##74^|B^(Dife^ga^J-h, 1906# g 2i>fe2169# g &X<Di&mmmfabt£ 
§orfl9(ia^lJ#-^61); 

m^m^74^mm.^mmmm±. 8io# g a^553# g tx(Dmmmm^w^i 

^^ga^lJ^)^6orf20(ga^J#-^62) ; 

ga^J#-^-74{C|B^<DlgSga^J_h, 117# g , 147# g % 306# g , 456#= g , 514 
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4# g % 5276# g XJ35534# g £^656# g 3r?£>*£S6B?Ua^&5orf 21 (IS 
^#-^-63, SB^lJ#-^64, fB?lJ#-^65, BB^J##66, @fi?U#-5§-67, E#|#-§-68X 

[0116] pRET1100^33ttSDNAlfifiifSi^«. iH^J##35(J:|E^O^SiE^J (2410# 
g d^3200# g ) , IB^J#-^36(^fB^CT)^SB?y (1000# g d^l500# g ) X 
^BB^J#-^37^|E«(D^ga^lJ (5000# g 2»ib500# g ) T*&£1nZ>ffl$VlbZo 
pRET1000fc:fc»*5DNAlgJKM*£«\ E^J#^7OfcfBife<0ift£ia#| (3355#= 
g /$^3507# g ) , E5U##71 KfBfcOJfiSE?!! (4290# g £>b4350# g ) X 
«IB^J#-^72^IB«^SIB^J (3570# g #^3894# g ) T^^S^sTefcS 

o 

[0117] pRET1000(IB^lJ#^-74)C»^Sga^J±, 5144#ga>£>656#g<£>i£SBB?lJ( 
@B^IJ#-^67) 0>fg*fcRlM381# g d^4830# g ©MSBB^J (E#J#-£-47) <£>Ht 
mobilization protein (M^t^^ft) bftm&fr&y , ^^M^-T^r 

[0118] P RET1000(IB^lJ#-^74)(D^@B^J_h, 4260#gd^4339#g^ 

Mum <Dm&XfeVNA<D~lkmi£l>mfe£tl, _h|Emobilization 

protein*^^<D^m^mU^^^^®ommia5^^&5-i:^^l^$^c„ 
[0119] — jS, pRETl 100 (SB^iJ#^-73) <T>WBRM±~ 761# g /^£>868# g <D&mm 

[0120] (hjs^J5) ^m^**— (Dmm 

RhodococcusM^^^C^^^^iX-Yh/V^^— Ul, Rhodococc 
usJR^CO^^^KpRETlOOO. pRETl lOO&t^pRET^OO^Ii^^^K 
pUC18, pHSG299,S.T^pHSG398^fflU-C^TC>||^ffofCo 
[0121] „ R. erythropolisO^^^K^^DNA^^^^h^flMbfCo i-Jfcb*>. R. 

erythropolis (IAM1400) d»6>^9^$KpRETl 100,&U ? pRET1200£:&#Lfc^ 
„ Alw44l£fflV ^TpRETl 100£37^2Bf flTO fcU Blunting high (3jC#i£fr) & 
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mmffiikU Blunting high^m^^X^m^mt-f-^ti^. R. erythropolis 

[0122] — pRETlOOO^oV ^fi, R. rhodnii (JCM3203) ^^^^^KpRETlOO 
0£^#Lfc#, Drdl£fflV^pRET1000£37t^2B#Peil$HbU Blunting high 
^ffl V NT¥m*^bi-^-i^J:«9pRET1000^)DNA?r#, ^*l£TE}g$c 

[0123] #CtOE. coU^^K^^DNA^y^V^h^rMbfCo l-ft^pUClSCTVtfv' 
y ^ftttftfc^- (Amp 1 ) -^^T) teSmal£Jl V ^30X^2^ mitir^t K £<9 , p 
HSG299 (*-i-^"(^m i &M.fc z F (Km 1 ) m$vH$GZ9B> (^n7A7x^3 

(Cm) teHmcIlZm^^X37°CX*2mmm4k-rZ>Z.biZ£V)^ E 
. coliO:/7^K<£>DNA:7^^h2r#, TE^#?bfc 0 

[0124] _h!B<£> £5 ^feMLfcRhodococcusMMS-T^^MMO^^^K^^ODNA^^ 
VfyY^A?— i/Bl/VftM, E. coli DH5 a ^K^^LT, 30/xLtfX). 1M 
IPTG (^y^nfcVl^- 0 -Jjypy-sY) ir4%OX-gal 4-^nn-3- (VK 
— /V-jS-D-^f^hfc^yv'K)^*^, lOO/zg/mLO^-^Mv^ 100 jug 
/mL©Tyt°v'yyXfi30 /z g/mLO^P7A7x^-;H:tft5LB (1%HJ 

ig#^LlOO m g/mL©*tv^ »\ 100 » g/mLOTVfc^y^XteSO ax g/mL 
©^n7A7x^n- /V^^-rSLB^frigife-eSO^ 60NFP^M^*bfCo #£> 
tbfci^^^^bGFX™ Micro Plasmid Prep Kit(T^^A/^"lMrc^;* 
^p°p^#^3|Sf<D^-e»^)^fflV^TDNA^MUfCo #<b*b*:DNA£0. 

8%T7yn— ^>y/ni;^W]-e«Lfc 0 #b;fxfc^M^^— £^5^, p ret 
1 ioo£/g v ^tc&^w^??— (Dj^m^^m3—5i^-r 0 

[0125] [^5] 
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[0126] pRET1100£pUC18, pHSG299XfipHSG398^-e«^$tL^v'-vh/U^<^ 
—Sr. Zrtl^tl, pRET1101(gE^J#^89K pRET1102(gB^J#^90)XtepRE 
T1103(E^J#-i§-91) WfcfcUfco pRETHOlttTVtr^y^Wtt^ pRETll 

02(i^7^-Wv'^iiM4^ pRETll03[3u ^n9A7aiM— A'i^^Vt^'irhyw< 
"CfcSo pRETl 101—1 103<D^tl^M>jzMWtitte^ £pRETl 100 
<Dl&&<Dl±j?&fctt (Rv) Ov-^h/W^^— ^rn^tl/pRETl lOlRv (@B^J# 
-^-92) , pRETl 102Rv (gE^J#-^93) ^t^pRETl 103Rv (|B?!l#-5|-94) b 

[0127] m&\Zs pRET1000&TJ?pRET1200£J^T#ilLfciy^M^^— Sr-fcJtVP 
ttpRETlOOl— pRET1003(gE?U#-J§-95— IE?rj#^97),K.TJ*pRET1001Rv~ 
pRET1003Rv(@a^lJ#^-98— IB^J#=^-100)afeU?^pRET1201— pRET1203 
^.T^pRETl 20 IRv — pRETl 203Rv£ift£ Lfc (^5) 0 

[0128] (3l«!j6) R. erythropolis— O^M^m^^^^ft 

HJg^!l5-e#^tl/fcRhodococcusM®-E. coli<Dv'-YlvW<^— SrfflVvC, R. 
erythropolis MAK-34$c (MAK-34 ; SI6## FERM BP-7451, ig$r0 
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[0129] , 5mLOGPYitJ^(31R. erythropoUs MAK-34tfc2r*t0U 30 < CT36B# 

F^^JtabTto ^O^^lmL^l00mL(DLB^ii&^1itx.im#\ 30^-^10^^ 
, 200rpm-t?^bfc o i#||Lfc0#£^#|ft(12krpiiK 5#K, 4<C) \^£0m$L 

300 » L-f o#j£U -80 < C-e^bT='^t: o y i >'h-fe/Vi!bfCo 
[0130] {^bTt^^t^^bir/VgO m Lbi/^^??— (pRETlOOl, pRET1002, p 
RET1003, pRET1101 % pRET1102. pRET1103. PRET1201, pRET1202 
S.y ? pRET1203)5 J uLi:^7lC±T^-^bfc„ ±XlfcMl,ti0. lcmtf) 

dr^L^yMcl^^^^ftb^^-. Gene Pulser II Electroporation System (BIO 
— RAD$SD tCir^hLfCo 20kV/cm, 400 Q , 25 ^ FT:v-?/K*U ii:^^300 fi h<D 
LBigife&iP;^ 25 < G-C3NF^^gbfc 0 
[0131] ^©flitW-^, ^£^IC&^tJ>LB:7V— h (100 m g/mL©*tW^ 
100/z g/mL<DT^fc°;yy;xXte30ju g/mL©^D7A7i=n- /l^) 
TM^Ufco #^^^iiH4»fc^^OpRET1002, pRET1102 

RTfpKET1202%m^^cm&lZ=iu—— t^mhflti 0 £fc, i<7)#^fc3n^— ^ 

[0132] .£Jl_b^ nii^hn/J^— i/ 3 y|aotR. erythropolis^K^^"C#?>i:V^ 
^feU ? ^pRET1002, pRET1102&U*pRET1202^>-Y]vW<^— tL,Xm 

[0133] (MMM7) T5/^>^M7G@fiSf«^(mak gene)OI&# 

^5}^Lfc^h/V^<^— {Cmak gene£:|$A*t"<5;fc#>f£x R. erythropoUs 
MAK-34#;^£>mak geneSr^ltLfco 
[0134] ftlOf-s R. erythropolis MAK-34^(^y/ADNA<£5l#£rfTo:fc 0 5mL(DG 
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PYmmzR. erythropolis MAK-34flc&*t1SU 30X:X-48mmMW^^tc 
^<Dm^Wi&lOOmL(DGPYmi&lZ.m.z_m€, 30 c C-eiO^F^, 200rpm-eJt 
#Lfc 0 Genomic DNA Buffer setS.tFGenomic-tip 500/G (QIAGEN) 

[0135] ^#U^VADNA^M^b■rKOI>-plus-^fflV^TPCR^^Tofc„ 7°^ 

'f — friMAKFl (5 ' — GAATCTTCTCGTTGATGCAGATCAGGTC— 3 ' ;IB^lJ#^- 
80) £MAKR2 (5 ' — CTGACTCCGTAGTGTTCTGCCAGTTC— 3 ' ;IB?!l#-^81) . 

>ffcUi:pUC18£iS£-U Ligation HighSrffiV vt^-Y^— e^yLfc. Competent 
high SrJBVvCE. coli DH5a^f^U 30mL©0. 1M IPTGi: 

4%cDX-gal£MTUfcLBat£^igi& (100 /z g/mLO/ytfv'iJ fc:7V— 
r^^t, 30 < C-C60^ra^gbfc o mSUc3n--©5*> fife^an^-SrM 
blOO/z g/ / mLOT^t°v'y>'^tfLB^^-e30 c C, 60l$m£B9&#Uti 
#e>4xfc^^^*^GFX™ Micro Plasmid Prep Kit^rffiV^TDNAiftMLfci 

o #^>ttfcDNA?ro. 8%r^fn— ^/vmM^shxmmvtio nhivfc.w—i/%p 

MAK-l^Lfc 0 
[0136] (HJS^8) 3§3L-<^-<Dlf|^-l 

(mak gene) ^JffsAL-fco 
[0137] £1\mak geneO±»j400bp£r^tf>3§9^<^— (fl-Jfc/n*— iL) <£> 

[0138] pMAK-1^, SmaI&JBVvr30 < C'T?2l#|fflift'fbU £e>{-PstI<SrfflV^37 < G-e2 
^F^^^LfCo -£tf>Mc3rO. 8%T^fa— xy/^t^i(^Lfco DNAiMX 
^r— {^Loading Quick DNA size Marker X /EcoRI+Hindlll doub 
le digestSHgJBUt, S^&lb&, 4kbp©DNA:79^>'H£GFX TM PCR 

DNA and Gel Band Purification Kit&m^XWW^, -ttbSMVlf— hD 
NA^LT^fflUt, — £\ -<^^~ fipRET1102^HincIlS.t^PstI^fflV>T37 t C 
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X»2!t$mm4kl,tch(D$:tiElBLf£o ~*t£><DDNA$T,>t£Ligation High^ffll^T^ 
-fy— >a^L, Competent highSrfflV vTE. coli DH5 a $r^K^&Uc„ 100 

[0139] ttJ^bfc^a^— ?rl00 ju g/mL<Z>#^^>'&^tpLBMffci&il&-e30 c C N 60 
^^M^aL^Co #^>tt/cit*^^GFX™ Micro Plasmid Prep Kit&ffl 
V^TDNA^bfCo #b*VfcDNA&0. 8%T#n-*y,i^^gb^igLfc 0 

[0140] ^^y— #fe^DNA^$)JRB^m^aLTV v^V ^JtOTstl^ffl V ^X 

^X^^g^(D^^K^#^ 0 ^T(D^, f-^XV-^-«Loading Quick D 
NA size Marker X /EcoRI+Hindlll double digest^ pRET1102^.U ? Ps 
tI^fflV^T37 c C2NF^?^^bfcpRET1102^fflV^^ o ^(Dj;9^Lt#fc^5K 
£rpRETl 1 0Abfa& Ufc„ 
[0141] (^#»J9) ^m-<^-^#l|-2 

[0142] S^M"***— pRETl 102(D»Sf /JvHrofc„ pRETl ^SrBamHI&tFHi 

ncII-e2^P H 1^^bbfc:fci:0. 8%Ttfv— ^m^lb^U ^J2. 7kbp(DDNA®r 
>K"£GFX™ PCR DNA and Gel Band Purification Kit^ffl^-CHUDtU 
pRET1102(DDNA^^IiSib/Co {^Loading Quick 

DNA size Marker X /EcoRI+Hindlll double digest&'fM Lfc 

[0143] — ^ ^MT^S^-SDNA^^ pHSG299^rBamHI / S.t^HincII^2^FP^ 
mfclstc&tO. 8%Tjfv-*mU1fcW}KmU #t>2. 7kbp<DDNA|!0r,K-£GFX™ 
PCR DNA and Gel Band Purification 'Kit^m^^X^i^L't^biCX'OMM 

[0144] rtV^)^)DNAKffJt^Ligation High^^T^M^— >a^U Competent hig 
h&fflV^*J3§0JMlO9£?£SCife&U 30/iL<D0. 1M IPTG£4%<DX-gal§rM 
^JLfclOO/z g / /mL(D^7-^-v-l'^^tfLB*^^ife^yu — tv^U 30^-^ 
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[0145] ffi9IUc:=3n^— <Do"h £fetf>=tn;=.— 100 /z g/mL©*tv^i/y|: 
^tfLB&fc#ifc^30^48ll#|jgS»^Ufco ^kftfdg^^GFX™ Micr 
o Plasmid Prep KitMV^DNA&i|t$!lUt> ^O£5^LT#fcpRET1102 
<9«/h^b/W<^— £pRETl 123 (1^)5. 3kbp) fclft^ LfCo 

[0146] V^/V^*— pRET12020^/h£?Tofc 0 nKn^^lfft^WDNA 

mftte^ pRET1202^EcoRIT-2NF^^^U £<^DrainT*2R#5a$tf bLfc^ Bl 
unting High£/EV^T¥m*#fitffcU 0. 8%T#n— ^m^tbi-#^bfc^^j3. 
7kbp(DDNA^f>i-^GFX™ PCR DNA and Gel Band Purification Kit& 
m^^XmUir^tK^mm^tCo^^^^— ^Loading Quick D 
NA size Marker 1 /EcoRI+Hindlll double digestSr^ffl Ufc 0 ^ODNA 
$r>f £pHSG299<DHincniMh^#AUc 0 7-*$*— Ua>&* Competent high 
£rffl Vv-C*cJMDH5 a 2r7£IC<ifc&U 30 *z Ltf)0. 1M IPTG£4%<DX-gal&M 
JtilstclOOix g/mL<DjJ*r^i/^&^trLBm3ii%mz.-7'U-- tV^U 30^ 
72^fP^^bfc 0 fflmUfc^M— <D5^S&<^n-— 100izg/mL<£> 

y^feGFX™ Micro Plasmid Prep Kdt^ffil^TDNAiffMbfco ~ ^ 

^^D^^/c^^K^rSacI. BamHI, PstlXfiEcoRIT^Btra^'fkLfc:^^^, 
i~-<T(D^a— >-^nK=>5/^^0S^^g^5^. EcoRIlMhl&ij/^500bp 
MbtlT^^fCo ^<D^^K^pRET1204(^j5. 9kbp)£-fft^Ut 0 &*5, pK^^/* 

[0147] m^Ks ^h/V^^— pRET1002<^^/Jn^^V \ pRET1006 (&)4. 9kbp 

[0148] ^nh3mM^>Wby^^h\ pRET1006. pRET1123,&tFpRET1204-eR. er 
ythropolistr^K^b, mMMemm.<D^W:X^h/V-<^—<D^(Dmm^ 

(DWb^y^V, pRET1006 % pRET1123^.U?pRET1204f*R. erythropolis^ 
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[0149] mmmio) <Dmf&-3 

[0150] SrllfclSg-C^n— ~^i?tttclbKMMW9XM$&\stzpRET1123(D 

PstHMh^tt^-frfco pRET1123&Pstn*2B#rafl^ffcL;fc& % Blunting High 
Zm^^X^mMtiMtU Ligation High^ffl^T^M^— v-3^Uh 0 ^r<D^^C 
ompetent High^V^^MjM109^®^^b % 100/z g/mLO*t^ 
v-^^tfLB^— t>-C30TC, 36mm^mVti 0 7M£*Lfc=m~— £100// g/ 
mL^^^^^tpLB^ft^ife^fct^U 30 < C-C24NF^lt*bfc# > GFX T 
M Micro Plasmid Prep Kit£fflV^TDNAif*$£U pRETl 132£Lfc 0 

[0151] ^#bfcpRET1132(^PL, PstlTl^iTOHHbU^ 0. 8%T#o— 

^CftcHb^&U pRET1132^p s ti-e§]®f$toV^i^r?ftMb/Co ^£#=3^13— 
/^tVX, PstlMSIb-CV^ c CV^pRETH23S.U ? pRET1132i:. PstlMSLfcpRET 
1123££M£fflLfc„ 

[0152] (mtwn) m$L<<?*— (Dmm-4 

[0153] ^t^-^-£jf A-rSfcfefCmak gene_h^^PstI^h^o^t2— v£r«|g 
bfCoT^/^h^^MTC^^C^^His-Tag^^pbfci^n— ^#§fc^ 

^T^ft^fTofco ^i£^!|7-e#^^fcpMAK-l^M^b-C, MAKPstF ( 
5 ' — GACCACTGCAGATCAATCAACTCTGATGAGGTCC— 3 ' ; BB?U#-5§-82) J&XP 
MAKHisBglUR (5 ' — CGCTTAGATCTCAGTTCGCCGAGCGCCATCGCCG— 3 ' 
■M^m^S3)^y^—t\^ KOD-plus-^ffiV^T^— /vnfeG8,X,^ WMR 
^1^50#T*PCRtrtrofc 0 nbfttcPCRmM%Bg]lI$:m^^X37'X:X»2£fmffi J [k 
IstcPCRmJii'O'V— h)£\ pQE70(SpHI^V^-C37 < C-C2^ra^^U, Blunti 

ng high&m^^x^mMmtu ^xBsm^m^^xsv^x^mmm^vt^t^ 

igation HighSrfflV^T^Ty— v^a^U Competent high^rfflV^TE. coli DH 
5 a £?£ffif£i&U 100 ju g/mL(07yt 0 i/y ^Sr^tf LB*^i#^^7"W— T>fV 
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&LBmfam&X*30X:60mfflMW.m^l'tc o J#5liRj&>£>GFX™ Micro Plasmid 
Prep Kit^fflV^TDNA^Lfc o #btvfcDNA?r0. 8%T#n— ^/V®^ 

mxmmuz. 0 

[0154] &btli£DNA&Mm&m%kMLX\< vfeO&OTsORtfBgl 

AK-2i!^J^bfc 0 iMX-v— tt— ^Loading Quick DNA size Marker X 
/EcoRI+Hindlll double digest, pQE70JlU?BgUI^fflVNT37 c C2NF^^^ 
L7bpQE70£^fc o 

[0155] Z.<Do%, pMAK-2OEcoRI-PstI^-fh^pRET1200(^RepA7 B n^— (pR 
ET1204£>5^ nK^^S^fe^DNA^K-^— K£;ftTV>5repAtf>|R]#^ 
P HSG299{^~K$^TV^^^^^i»ttae^^lWICfR]#C0^n— 
fcU P1200rep-Pst5195(5'- 

AGCCGCTGCAGAAGCAACACCGCATCCGCCCATTG— 3 ' ;BB^lJ#-^84) £P7 ( 
5 ' — CGCCAGGGTTTTCCCAGTCACGAC— 3 ' ;IB^J#-^85) Sr^-Y^— £U T 

37x:x-2mmmfcvtch<D) &&MJt?v—>&mmuz. ( p mak-i9^#^ vtc) 

o 

[0156] Hk^. pMAK-19£#|M£U pQE70Fl (5'- 

GGCGTATCACGAGGCCCTTTCGTCTTCACC-3 ' ; ga^lJ#^-86) ^.I^pQE70R 
113 5Bm (5 ' — GGTTGGATCCGTCATCACCGAAACGCGCGAGGCAG— 3 ' ; ffi^J 
#-^■87) Sr^-f^— £U PCR#^^KOD-plus-Sr^fflLTT^— V >^U^60 
T:i%MR!fc3ftmXPCR&n<>tc 0 ttRj&WifrhGFX™ PCR DNA and G 
el Band Purification Kit*fflV^PCRM%Sr*f3Sb, filSibfePCRjg<»4rEc 
oWRX$BamHlX2mmmfcl,tc^ 0. 8%T#n— ^fc&EcibfcifcU DNA$fr 
#&GFX™ PCR DNA and Gel Band Purification Kit&JB V ^TttSSUS: 
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[0157] — >5\ ISgl^M^^— ^fflV^^<^— fcfc, pRET11323rEcoRIK.U ? BamH 
I^2P#F H TOfcbfcDNA$T,>t£0. 8%T^fn-^m^,^c»j(^b, GFX™ PCR 
DNA and Gel Band Purification Kit&m^^XWW^fcDNAmK&^^tio 

hb^<??~- ^^bLigation HighSrffi V ^X94^f — ^a^bfc^. 
Competent High^fflV^E. coli JM109^M^^U 100 m g/mLO*t 
•^^^^tfLB^W— 7V^bfc 0 #bttfc=tn^— ^100m g/mL 

O^W^V^tpLB^fr^i&^l^Ut^ GFX™ Micro Plasmid Prep 
Kit^fflV^T^^KDNA^mi&U 0. 8%T;tfn— ^m^^W}^n^tKXV^ 

^^^rfTo/Co (^Loading Quick DNA size Marker 

;i/EcoRI+HindIII double digest&tFpRET1132$rfflWc 0 ^5bT#fc3l 
2rpRETl 133£ift£ Lrto 
[0158] pMAK-19^:EcoRlS.U ? HindIII-e37 , C, 2B#Rgffrfbbfc^ Blunting hi 

ghzm^x^mMmtu o. 8%r^-^mn.^m^mumi. 6kb P oDNA 

$rJt&GFX™ PCR DNA and Gel Band Purification Kit^rfflV^T^^b 
tc 0 r <Dm>ir £pRETl 102<DHincniM'M-3f Abfc^n— ^&rpRETl 1 14£ift^ 

[0159] ZbiZ, pRET1133<D:/n^— ^— <D3£&<H?ofc 0 pRET1133Kl=i— K£tl/CV> 
SMAKitte^Sr^^-grS^n^e— *~ fi s pRET^OO^repAitte^O^n^e 

— -e*t)8O0bp(D*$-efe§^ N cKD^n^e— ^2oobpjk*^^c7 p ^5: 

K^«Hbfc 0 ^(D^o-^^fd^fflLfc^n^-^-OfgM^PCRT'fTofCo 7° 
7^KpRET1200£#|§^U ^7^— {ClP1204rep-Ec2958 (5'- 
CGCGGAATTCGACCACCACGCACGCACACCGCAC-3 ' ; ga^lJ#-^88) ,&.U?P 1 
200rep-Pst5 195(5' — AGCCGCTGCAGAAGCAACACCGCATCCGCCCATTG 
-3' ;BB?lJ#-5§-84)£>(£fflU PCR@ffm-KOD-plus-£fflV^T, T^— T^W,^ 
60^. #SHJ^50#^T?PCR^tf ofc 0 PCR0^^GFX™ PCR DNA and 
Gel Band Purification Kit&m^XmMU ^JRB^^EcoRI^OTstIT*2^^ 
mikUiM.. 1. 6%Ttfn~*mm$m\Z.m^. DNAK^GFX™ PCR DNA 
and Gel Band Purification Kit£Jl^-Cifitjftlbfc 0 ^©DNA^ffJt^^ 
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[0160] — jf, ^oV^te. pRET1133^^JPS^^EcoRI^.OTstI-e2^^?i^ 

LfciK 0. S%T-»n—^nMMm\Z.m^. m7. 2kbp<DDNA$rJf &GFX™ PC 
R DNA and Gel Band Purification Kit£rfflV>-C|*§SL.fc <) 
{^Loading Quick DNA size Marker X /EcoRI+Hindlll double diges 

[0161] Z.<D£?iZ.L,X^tz.4^~9—Yb'<??— ^Ligation High£rJEl^T^fy— i^a^U 
, Competent HighSrjBV^E. coli JM109<Sr7£5£teifeU 100 /i g/mL©*t 
^-fi/^-^tfLB^W— ^^LfCo #^>ttfc^n^— £100 ju g/mL 
<Dj}*r^^&*£t*l,Bmfcigi&X*m^VtcWi, GFX™ Micro Plasmid Prep 
Kit^fflV^T^^KDNA&lHllDiU 0. 8%T#n— ^S^Mb^f??-^^;* 
-^U7t 0 i^-^X-v— ^7— {^Loading Quick DNA size Marker X/ 
EcoRI+Hindlll double digest^.tf ? pRET1133^V>7t 0 
[0162] MfcU #btV7bDNA«JPS^^EcoRI^.OTstI-r2NFF^m^bfc^. 1. 6%T# 
;*m^cift;HTV\ #t)600bp<ZM^lJ— M^i§-r5DNA^,>t^f&L7to ^ 
-fXv- fcilOObp DNA Ladder^fflLfdo ^i5(-bT#fc^m^^— 
SrpRETl 1 38 Lfco 
[0163] (HWJ12) m^X.R. erythropolisO^S^mS.^ttSiJ^ 

WM<D^m.^^— pRET1102 N pRET1104, pRET1114,&.U ? pRET1138£: 
fflV^R. erythropolis MAK-34#c,&.tr ? R. erythropolis JCM2895 (^ilff 
igtffeA 3g^^W^83fJ:«9^m)^^Sfemi^ ^a'J^^ffofc: 0 MAK-34#:^ 

^S^^T^/^h^^^^te, s^^woo2/o707i4(ciam^J;5 

l^-^^T^y-l-^^/V-l-^n^^/^^^U d-(lS, 2S) -^V^fK 
[0164] ?£MiJ^{* x #iO. D. =5, 2%^/1^-XSXFO. 2My^?-r-y»7.AM»$c (p 



WO 2005/042739 



49 



PCT/JP2004/016104 



H6. 0)fc%;%£?\Zfcfcm&MmUZ<D&Jfc*fcmmb\^X3%<D(lS, 2S)-2- 

(n-^/v-t^/) (eam) Sr£^ri~3 \zx,tz. 0 ea 

Mtt, J. Am. Chem. Soc. , vol. 50, pp. 2287-2292, 1928^0^^^"^^ 

— (IS, 2S)-2-(N-^^VT^/) -l-7x=/Wl-^q/V- /V (EP 

E)<D^i&teHPLC-etTofc 0 ^77A«Inertsil PH-3 3. OX 75mm, ^$t*&te7 
o/oT-feh^hU^TK^^O. 05M^y^^hy^Ai^«f^(pH6. OhtfeffittUV 
(220nm)-efrofCo 

[0165] ^©i5^bT^a"J^bfc^^6^^Lfc 0 fl^^n*—*— ««Sr«ftfc*V» 
pRET1104£^AL7tm&X-f£te\ *ffia"Cfc«mak gene££ffc^pRET1102 

[0166] MAK-34ttfcpRET1114<Sr#AUfc*&£\ pRET1104{C)t-<T^V >it?£tt^ 
m*bhtltz.o Z.<D^tn.^<??<- ^#AUfcpRET1200<DrepA^in^— ^— < ggi$2>S 

[0167] pRET1138^Abfc^^, m^R. erythropolis MAK-34^0Jt^tt^3 
7. 7/ig/h-mL/O. D. -efc<9, Jfcaife^R. erythropolis JCM2895t*Oit^'l4 
}*34. 9/ig/h«mL/0. D. -C&«9,R. erythropoHsttcfc*5tt5»5(f©^8^A s fll 

[0168] [^6] 



^ ^ £ - 


MAK-34 m 


JCM2895 


pRET1 102 


1 . 0 


1. 0 


PRET1 104 


0. 7 


2. 0 


pRET1 114 


1 7. 2 


not tested 


PRET1 138 


37. 7 


34. 9 



ttiStt (iti: i/ g/h-mL/O. D.) 

[0169] (Hi£0yi3) 

n^^ji2T#^^7tmmx.^^^ioo j« g/mL^-T^^^^^frrsLBit 
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i&100mL-e30°C, 4 0 HUgHU 12000rpm^5#|ig&'fr#|»LT&#U The 
QIAexpressionist^h &Ttf>#M) KXWs-tas^HM^tlft^^M^ 

[oi7o] mmmi4) mm^x^^-r^r/^—^m:^ 

^»Jl3-e#btbfc*f^^(0. 5jug/mL), 5mM NADPH, 120mM Tri 
s-HCl(pH7. 5)RZF5mM EAM%<g&RJfcWiO. 5mL&37°C-ei6lOTKJS£ 
iirfco mWRT$^&%(EPR)<D<fr$fteHPLCX*ft<>fr 0 #7-M3lnertsil PH-3 

3. ox75mm^mmmm%T±h^vv^yi(.mmRw. 05MV^m^hV^m: 

»$t(pH6. 0), &tmSUV(220nm)-CfTofCo -^^M, EPE^£/&Ut^£li 

[0171] »M^x«llig^Ji3^fB«^i#*-e#^fciiam^«#^mm 

ttW^l^-^^/VT^y^nt^^^y^a-T^/^-^/^^^ffl^^r. 

[0172] ^ ±mWL,tiX5 fcl, ^mm(Dyy^^RXf^b/^^—lt, RhodococcusM 
0 Rhodococcus erythropolisXfiRhodococcus rhodnii) 

&mm&m*MM&&mz*m£m^%^thx%z>x5i,ztj:% 0 
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[2] mmmm5^mmmm6Rx^mm^37Kmm(Dmmmm^^mx^m\t 
[3] m&m&u mvm^ m^m^i4, mmm^i7Rxfm^m^22{zmm<Dm. 

o 

[5] mrn^u e^j#-^4 % ih^j#^-i4, ss^ij#-^i 7Rm&m^-22\zmm<ni& 

/^f(Dn-Kii^^, 5-0@B^J#-^-35, @S^iJ#-^36^tJ?BE^J#-^37^|B 
m<^^IB^Jd^S^^^fi^^<^lo(D^BB^J^i-^DNA^ 

[6] ia^j#^-76^tatto^siB^j^w-r5DNA®f>H-o 

[7] la^^-yetcsa^^^ssa^J^w-r^^n^-^-^^tfr^^^m^i-^ 

^^Kxte^— §p-efc§DNAKif>i- 0 
[8] ih^ij#-^i , sa^j#-^-4. ia^ij#-^i4, ia^j#-s§-i 7&uwij#-s§-22^fe*o<D:t£ 

ssa^j^^^5Pi9ii^tv^>^<^io©^ia^j^«DNA^M)g^^ 

^f|<D=3— KWfcSr^. ia^lJ#-^35, ia^J#-^36^U?ga^J#-^37^|E^O 

^ga^W^^P J^jgfcmS^KK 4rb 1 0(DigSia^J^-r^DNA^^ 
J.oia^J#-^76^IB«c^mia^J^-r^^n^-^-^^tf^i:^ 

W&t1-%7f7X^Xtt^<D-1®X*&ZnNAmKo 
[9] f»*^l-8<DV^-rtL^^l«^IB«07 P ^5:KX{^DNA»rJt^^^U ffrJPfiglifljO 

$T$M£ WBamHI : 2, EcoRI : 2, Kpnl : 1 x PvuII : 1 x Sad : l&t^Smal : lT*fc«9 
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RhodococcusJR^ E& &V$>Z>Z.b&1&WLktZ>%li 10<DV ^ft^i^fE 

ti&pt£< th lmmmmm&mi-ZDN Affix 0 

IB?lJ#-^40, IE?iJ#-^42, @a^lJ#-^44 > IE^I#-^-45, gB3«-5§-53, gfi^J#-^5 
E^lJ#-^40, SE^J#-§-42. ia^lJ#-^44, gB?!l#-5§-45. IB^lJ##53, IB^J#-^5 

^-^mm^^t^w^ti-^^^xi^^—ux^rtNAmn. 

BS^iJ#^-40, SE^iJ#-^42 N IE^iJ#-^44, IB^J#-^45. IE^iJ##53, gB?U#-^5 

5. ie^j#^-56, ie^ij#-^6i, mpm%-62Rxfmpm^69izmm.<Di&mmmfa 

^^^J:«9«fmS^<^lo0^gB^J^#«DNAlgMBIag^^^^K<D 

tf^^^W^-r^^^^KX^^CO-^T^DNAifJto 
IS^JS-^40, E#|##42. IB?iJ#-5§-44, E#l#-i§-45, @E^J#-^53, E#|##5 

^^5PJ;t)S«^^^^io(D^BB^J^i-SDNAmSSS83*^^^^«o 
3— Kffi««r£*, gB^J#-^70, ga^J##7lS.T^ga^J#-^72^|E*fe^)^Ba^J 

^^^S«^J;9^{m§^^<^io<^^iB^J^i'SDNAm^fH^^^. J. 
ogB^J#-^76(c|E«(DigSgB^J^W-t-^^ 0 n^-^-'gS^^tfri:^#^:i:-r5 
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BB^J#^67&tfgB?'J#^47&;ifEmO:!£^^ 

SH^J#^67^T^Sa^J#^47^|B^©^BB^J30^^5^J;9^^S^^<^ 

^<z>-gp-C&5DNA»f,H-o 
IS?iJ#-^75 miBgioifiSE^ISr^rt-SDNAIW K-o 

»^12— 210V^*T,d>l^lc|B*©^7^KX^NA^«r*b,«iJIS# 
^Mf4^BamHI:2, PvuII:4 x Sad : 3&O^SmaI : 4X&V , jz%£&1ft5. 8 

BB^I#-^74^|Bm^>^@B^J^-r57 B ^5Ko 

RhodococcusM^ * 3fe^fc5r±£r#® fc^-SIf^l 2~ 230V ^Ttl^l^ 
ffi^J#-^77^fE«O^SIB^J^i-§DNAKffJt 0 

MB^J#^77^iE«^^SIB^J^i-§7 P o^-^-^^^tp-^^#^^i-§ 
DNA^fJto 

M^l-26(7)V^-rt^^^l^^|E*O^^KX^*■ ; eCD— «U-eS>5DNA»fjt^ 
ft^6, 7, 25X^i26(OV^-r^n^^Cfa^7 ,, ^5:KX{*DNA»r > H-^•tfr 
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-«5£(1): 




- ( i ) 



xisi^-jmii&o-c^-o^c /Npyvi^, i&mr^^m. &mmx~&m£ 

n(j:0-3Oli^L; 

R 2 , R 3 «l^-Xf«^oTV>Tt>J;< > ^^M^^iS^T/v^/v^^^^J;^ 
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(5£*, X, n, R\ R 2 , R 3 &tf* ttffifBJtUfcHa— ) 

[37] -#5£(1): 
Mb3] 



XH:|rI— XttM*oTV^<t<, ^D^Vjj§^ ffijRT^f/^ai, mus-cms 

nfiO-3©li[^L; 

R 1 te4&igfcT^3r/1^3r^b ; 

R 2 , R 3 ram--XteJI&oTivrt>J;<, **JS^&tWSRTA^^as*>feft«#J:0 
51 tf*x3*frfc< fcfc— ; 




( 2 ) 




( 1 ) 
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MM 

OH 

(X)n 

R< R a 

[38] m#m37mM<nft¥fefeT$yT/^—/ls(DM^mz&:\< >-c, 
-fl££(3): 

R 10 

/ 

A. - ( 3 ) 

AfiTlE^ (Y) Xte (Z) £r^U 

o 

R 4 ^ \ 

^LT^^m^5-10^^>fb7KmmXf*R 8 ^^br^6l-3^O^ni^ 
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o 




- ( z ) 



R 4 ^^LT^l-3i@(D^Pm^-^tf5-8M#^^n^#^, R 6 £ 
V^T^7V«,R 5 X{iR 6 ^^UT^5l-3®(D^nJ^T-^tf5-8Mm(0^ 

R 10 ^7K^M?-x«gmm^#b-cv >Tt> 6©T/I^A'a6**-ro ) 

o 



1/5 




2/5 
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[H2] 



BamHi 




/VwII 
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[®3] 




Mwdlll 
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[04] 




Sad i\u\l ////idlll 
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in a microorganism belonging to the genus Rhodococcus and its partial fragment 
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cannot be considered as being so linked as to form a single general inventive 
concept. Such being the case, the inventions claimed in the present case 
have three groups of inventions, i.e., (1) the inventions relating to 
a plasmid pRETHOO and its fragment as set forth in claims 1 to 11 and 
the parts relating to the fragment of the plasmid pRETHOO in claims 
17, 24 and 27 to 38; (2) the inventions relating to a plasmid pRETlOOO 
and its fragment as set forth in claims 12 to 16 and 18 to 23 and the 
parts relating to the fragment of the plasmid pRETlOOO in claims 17, 
24 and 27 to 38; and (3) the inventions relating to a DNA fragment represented 
by SEQ ID NO: 77 as set forth in claims 25 to 26 and the part relating 
to claims 25 to 26 in claims 27 to 38. 
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